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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 
[Claim(s)] 

[Claim 1] In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which 
aluminum:0.05 - 10 mass % is contained and the remainder becomes from Zn and an unescapable 
impurity Center line average-of-roughness-height Ra of this plating steel plate front face 0.5-1.5 
micrometers, PPI (the number of peaks with a magnitude of 1 .27 micrometers or more contained in per 
[ 1 inch (2.54cm) ]) that 150-300, and Pc (the number of peaks with a magnitude of 0.5 micrometers or 
more contained in per cm) are Pc>=PPI / 2.54+10 The hot-dip zinc-coated carbon steel sheet excellent in 
the moldability by which it is characterized. 

[Claim 2] In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which 0.05 to 
aluminum: 10 mass % and Mg:0.01 - 5 mass % are contained, and the remainder becomes from Zn and 
an unescapable impurity Center line average-of-roughness-height Ra of this plating steel plate front face 
0.5-1.5 micrometers, PPI (the number of peaks with a magnitude of 1.27 micrometers or more contained 
in per [ 1 inch (2.54cm) ]) that 150-300, and Pc (the number of peaks with a magnitude of 0.5 
micrometers or more contained in per cm) are Pc>=PPI / 2.54+10 The hot-dip zinc-coated carbon steel 
sheet excellent in the moldability by which it is characterized. 

[Claim 3] In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which four to 
aluminum:20 mass %, two to Mg:10 mass %, and Si:0.01 - 2 mass % are contained, and the remainder 
becomes from Zn and an unescapable impurity Center line average-of-roughness-height Ra of this 
plating steel plate front face 0.5-1.5 micrometers, PPI (the number of peaks with a magnitude of 1 .27 
micrometers or more contained in per [ 1 inch (2.54cm) ]) that 150-300, and Pc (the number of peaks 
with a magnitude of 0.5 micrometers or more contained in per cm) are Pc>=PPI / 2.54+10 The hot-dip 
zinc-coated carbon steel sheet excellent in the moldability by which it is characterized. 
[Claim 4] The hot-dip zinc-coated carbon steel sheet excellent in the moldability of any one publication 
of claim 1-3 characterized by the X diffraction intensity ratio of the Miller-indices (002) side of Zn 
crystal of a plating layer and a field (101) being two or more. 

[Claim 5] the content of the alloying element in steel - mass % - C: 0.0001 - 0.004%, Si:0.001-0.10%, 
Mn:0.01-0.50%, andP: 0.001 -0.015%, and S: 0.015% or less, aluminum:0.005-0.10%, Ti:0.002- 
0.10%, and N: Hot-dip zinc-coated carbon steel sheet excellent in the moldability of any one publication 
of claim 1-4 characterized by containing 0.0005 - 0.004% and consisting of the remainder Fe and an 
unescapable impurity. 

[Claim 6] The hot-dip zinc-coated carbon steel sheet the steel plate excelled [ hot-dip zinc-coated carbon 
steel sheet ] in the moldability according to claim 5 characterized by containing Nb:0. 002-0. 10% by 
mass % further as an addition component. 

[Claim 7] The hot-dip zinc-coated carbon steel sheet excellent in the moldability according to claim 5 to 
which Ti content in steel is characterized by satisfying the conditions given by following the (1) formula 
(content of the alloy element X which expressed [ %X] with mass %). 

P equation 1] 
%T i] £4[ %C] +3. 4[ %N] +1. 5[ %S] *- (1) 
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[Claim 8] The hot-dip zinc-coated carbon steel sheet excellent in the moldability according to claim 6 to 
which the content in [ Ti and Nb ] steel is characterized by satisfying the conditions given by following 
the (2) - (3) formula (content of the alloy element X which expressed [%X] with mass %). 
[Equation 2] 

([ MT i] +0. 5 2[ %Nb] ) 24[ %C] +3. 4[ %N] + 

♦ 

1. 5[ %S] — (2) 

[ %T i ] £0. 009% — (3) 

[Claim 9] The hot-dip zinc-coated carbon steel sheet of any one publication of claim 5-8 with which a 
steel plate is further characterized by containing B:0.0002 - 0.003% by mass % as an addition 
component. 

[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention has the outstanding moldability in more detail with respect to a 
hot-dip zinc-coated carbon steel sheet, and relates to a plating steel plate applicable as a steel plate for 
automobiles, various the application for building materials, for example, object. 
[0002] 

[Description of the Prior Art] There is a hot-dip zinc-coated carbon steel sheet as a corrosion resistance 
good plating steel plate. Usually the preheating of this hot-dip zinc-coated carbon steel sheet is carried 
out in a clean heating furnace after degreasing a steel plate, it performs reduction annealing with a 
reducing furnace for surface defecation and quality-of-the-material reservation, and is manufactured by 
being immersed in a melting zinc bath and carrying out coating weight control. As the description, since 
it excels in corrosion resistance, plating adhesion, etc., the automobile, the building-materials 
application, etc. are widely used as a core. 

[0003] Compared with an alloying hot-dip zinc-coated carbon steel sheet, since plating is soft, . as which 
the outstanding moldability is especially required in the case of the steel plate for automobiles since it is 
included in an automobile in response to complicated fabrication, and a hot-dip zinc-coated carbon steel 
sheet need to raise sliding nature that it is easy to gnaw with metal mold. 

[0004] As a technique which raises the sliding nature of a hot-dip zinc-coated carbon steel sheet Like the 
technique and JP,3-249180,A which make a front face generate the oxide of 20 which makes ZnO a 
subject - 3000 mg/m2 like JP,4-325665,A, on a zinc system plating steel plate front face Mn oxide of the 
amount of specification, A phosphoric acid, Mo oxide, etc. of the amount of specification The technique 
which covers the coat to contain, the technique of making the covering constituent containing the 
compound which has a lubrication action like JP,9-1 1 1473, A forming, the technique of making a 
phosphorylation object system inorganic coat forming like JP,2000-256874,A, etc. are mentioned. 
[0005] 

[Problem(s) to be Solved by the Invention] However, with the above-mentioned technique, since an 
oxide is made to generate or the facility in which a coat is made to form is needed, when the tooth space 
does not exist, it cannot adopt. Moreover, the problem on which a production cost goes up by such 
facility installation is also produced. Then, this invention solves the above-mentioned trouble and offers 
the hot-dip zinc-coated carbon steel sheet excellent in the moldability, and its manufacture approach. 
[0006] 

[Means for Solving the Problem] As a result of repeating research wholeheartedly about the hot-dip 
zinc-coated carbon steel sheet excellent in the moldability, by controlling the roughness of a plating steel 
plate front face, this invention persons found out that the moldability of a hot-dip zinc-coated carbon 
steel sheet could be raised, and made this invention. Moreover, when the stacking tendency of the 
specific field of Zn crystal of a plating layer was strong, it found out raising a moldability further and 
this invention was made. 

[0007] That is, the place made into the summary of this invention is as follows. 
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(1) In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which aluminum: 0.05 
-10 mass % is contained and the remainder becomes from Zn and an unescapable impurity Center line 
average-of-roughness-height Ra of this plating steel plate front face 0.5-1.5 micrometers, PPI (the 
number of peaks with a magnitude of 1 .27 micrometers or more contained in per [ 1 inch (2.54cm) ]) 
that 150-300, and Pc (the number of peaks with a magnitude of 0.5 micrometers or more contained in 
per cm) are Pc>=PPI / 2.54+10 The hot-dip zinc-coated carbon steel sheet excellent in the moldability 
by which it is characterized. 

(2) In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which 0.05 to 
aluminum:10 mass % and Mg:0.01 - 5 mass % are contained, and the remainder becomes from Zn and 
an unescapable impurity Center line average-of-roughness-height Ra of this plating steel plate front face 
0.5-1.5 micrometers, PPI (the number of peaks with a magnitude of 1.27 micrometers or more contained 
in per [ 1 inch (2.54cm) ]) that 150-300, and Pc (the number of peaks with a magnitude of 0.5 
micrometers or more contained in per cm) are Pc>=PPI / 2.54+10 The hot-dip zinc-coated carbon steel 
sheet excellent in the moldability by which it is characterized. 

(3) In the hot-dip zinc-coated carbon steel sheet which has the galvanization layer which four to 
aluminum:20 mass %, two to Mg:10 mass %, and Si:0.01 - 2 mass % are contained, and the remainder 
becomes from Zn and an unescapable impurity Center line average-of-roughness-height Ra of this 
plating steel plate front face 0.5-1.5 micrometers, PPI (the number of peaks with a magnitude of 1 .27 
micrometers or more contained in per [ 1 inch (2.54cm) ]) that 150-300, and Pc (the number of peaks 
with a magnitude of 0.5 micrometers or more contained in per cm) are Pc>=PPI / 2.54+10 The hot-dip 
zinc-coated carbon steel sheet excellent in the moldability by which it is characterized. 

(4) plating -- a layer ~ Zn - a crystal -- Miller indices (002) - a field - a field (101) - an X diffraction - 

- an intensity ratio - two ~ more than - it is - things — the description -- ** — carrying out - the above 

- (— one — ) - (— three — ) — a publication — a moldability — having excelled — a hot-dip zinc-coated 
carbon steel sheet . 

(5) the content of the alloying element in steel - mass % - C: - 0.0001 - 0.004%, Si:0.001-0.10%, 
Mn:0.01-0.50%, andP: 0.001 -0.015%, and S: 0.015% or less, aluminum:0.005-0.10%, Ti:0.002- 
0.10%, and N: The hot-dip zinc-coated carbon steel sheet excellent in the moldability given in 
aforementioned [ which is characterized by containing 0.0005 - 0.004% and consisting of the remainder 
Fe and an unescapable impurity ] (1) - (4). 

(6) The hot-dip zinc-coated carbon steel sheet the steel plate excelled [ hot-dip zinc-coated carbon steel 
sheet ] in the moldability given in the above (5) with which it is characterized by containing Nb : 0.002- 

0. 10%) by mass % further as an addition component. 

(7) The hot-dip zinc-coated carbon steel sheet excellent in the moldability given in the above (5) whose 
Ti content in steel is characterized by satisfying the conditions given by following the (!) formula 
(content of the alloy element X which expressed [ %X] with mass %). 

P equation 3] 
%T i ] £4[ %C] +3. 4[ %N] +1 . 5 [ %S] • (1 ) 

(8) The hot-dip zinc-coated carbon steel sheet excellent in the moldability given in the above (6) whose 
content in [ Ti and Nb ] steel is characterized by satisfying the conditions given by following the (2) - 
(3) formula (content of the alloy element X which expressed [ %X] with mass %). 

[Equation 4] 

([ %T I] +0. 5 2[ %Nb] ) £4[ %C] + 3. 4[ %N] + 

1. 5[ %S] - (2) 

[ %T i ] £0. 0 09% - (3) 

(9) A hot-dip zinc-coated carbon steel sheet given in aforementioned (5) - (8) to which a steel plate is 
further characterized by containing B:0.0002 - 0.003% by mass % as an addition component. 
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[0008] 

[Embodiment of the Invention] This invention is explained below at a detail. In this invention, what 
gave the Zn-aluminum plating layer on the steel plate, the thing which gave the Zn-aluminum-Mg 
plating layer, and a Zn-aluminum-Mg-Si plating layer are given with a hot-dip zinc-coated carbon steel 
sheet. 

[0009] The reason which limited aluminum presentation of a Zn-aluminum plating layer and a Zn- 
aluminum-Mg plating layer to 0.05 - 10 mass % in this invention is for a Zn-Fe alloying reaction to 
occur at the time of plating processing, for an alloy layer weak against a ferrite interface to progress, if 
the hot-dipping processing usual in the amount of aluminum of under 0.05 mass % is performed, and for 
plating adhesion to deteriorate, and when 10 mass % is exceeded, it is for growth of a Fe-aluminum 
alloy layer becoming remarkable, and preventing plating adhesion. 

[0010] Under in 0.01 mass %, the reason which limited Mg presentation of a Zn-aluminum-Mg plating 
layer to 0.01 - 5 mass % is because the effectiveness of improving corrosion resistance is not seen, and 
when 5 mass % is exceeded, it is because dross occurs so much and manufacture becomes difficult 
during a plating bath. 

[001 1] Moreover, in this invention, it becomes possible by the melting zinc plating bath of a high 
aluminum quantity Mg presentation to dissolve Si at low temperature. If Si is added to this melting zinc 
plating bath, in order to control growth of a Fe-aluminum alloy layer, if the addition of aluminum is 
made to increase to . pan that whose the addition of aluminum is made to increase it becomes possible, 
dross generating under plating bath by addition of Mg can be controlled, and it becomes possible to 
make the addition of Mg increase. 

[0012] The reason which limited aluminum presentation of a Zn-aluminum-Mg-Si plating layer to 4 - 20 
mass % in this invention is because the effectiveness which controls dross generating under plating bath 
by addition of Mg is not seen while the effectiveness of dissolving Si during a plating bath is not seen in 
the amount of aluminum of under 4 mass %, and when 20 mass % is exceeded, it is because the melting 
point of a plating bath rises and manufacture becomes difficult. 

[0013] Under in 2 mass %, the reason which limited Mg presentation to 2 - 10 mass % is because the 
effectiveness of dissolving Si during a plating bath is not seen, and when 10 mass % is exceeded, it is 
because dross occurs so much and manufacture becomes difficult during a plating bath. 
[0014] Under in 0.01 mass %, the reason which limited Si presentation to 0.01 - 2 mass % is because the 
effectiveness which controls growth of a Fe-aluminum alloy layer is not seen, and when 2 mass % is 
exceeded, it is because the melting point of a plating bath rises and manufacture becomes difficult. 
[0015] Furthermore, even if Fe, nickel, Sb, Pb, Sn, and Cu are included as additional trace elements 
usually used during the plating bath, there is especially no effect in the effectiveness of this invention. 
Although especially constraint is not prepared about plating coating weight, either, it is a corrosion 
resistance viewpoint to one side 10 g/m2. It is one side 1 50 g/m2 above, considering the viewpoint of 
workability. It is desirable that it is the following. In addition, as a steel plate of a substrate, although hot 
rolled sheet steel and cold rolled sheet steel can be used, the steel plate of the super-low carbon system 
which added Ti, Nb, B, etc. which are mentioned especially later is excellent in workability, and 
desirable. 

[0016] In this invention, there is especially no place limited about the manufacture approach of a plating 
steel plate, and it can apply the hot-dipping method of the usual clean-heating-furnace method. 
[0017] As for the roughness of a plating steel plate front face, it is desirable that 150-300, and Pc (the 
number of peaks with a magnitude of 0.5 micrometers or more contained in per cm) are Pc>=PPI / 
2.54+10 in 0.5-1.5 micrometers and PPI (the number of peaks with a magnitude of 1.27 micrometers or 
more contained in per [ 1 inch (2.54cm) ], SAE, J91 1 specification) at center line average-of-roughness- 
height Ra (B JIS 0601 specification). After preparing fixed reference level H in positive/negative and 
both directions and exceeding negative reference level from the average line of a granularity curve, the 
time of exceeding forward reference level is considered as one count, and it is displayed as the number 
of peaks here with the number which counted this count repeatedly until it reached the evaluation die 
length Ln. PPI set width-of-face 2H between reference level to 1 .27 micrometers, and measured 
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evaluation die length as 1 inch (2.54cm). Pc set width-of-face 2H between reference level to 0.5 
micrometers, and measured evaluation die length as 1cm. 

[0018] In Ra, it is for die galling to tend to happen to the sliding surface at the time of shaping, and for 
lubricity to fall in less than 0.5 micrometers, less than 150 PPI, and less than 70 Pc, and in order to give 
the roughness which exceeds 1.5 micrometers and PPI300 by Ra, the bottom of high pressure is required 
for the reason which limited Ra to 0.5-1.5 micrometers, and limited PPI to 150-300, and Pc>=PPI / 
2.54+10 in this invention, and it is for leading to deterioration of the quality of the material It is 200 or 
more in 0.7 micrometers or more and PPI preferably at Ra. moreover, although the reason sliding nature 
of the reason limited to Pc>=PPI / 2.54+10 improves by Pc>=PPI which is because Pc<PPI / 2.54+10 is 
not enough as improvement in sliding nature / 2.54+10 is not clear, it ****s [ **** ] with just deep 
irregularity being inadequate on a sliding disposition, and lubricating oil holdout being raised by making 
deep irregularity and the irregularity of whenever [ middle ] balance to some extent . . with very 
important since, as for hot dip zincing, there is almost no irregularity immediately after plating unlike 
the alloying hot dip zincing over which irregularity is distributed in the suitable depth from the first at 
the time of plating production, in case roughness is given making this deep irregularity and the 
irregularity of whenever [ middle ] balance to some extent — it is Pc>=PPI / 2.54+20 preferably. 
[0019] The surface roughness of the above-mentioned plating steel plate is controllable by the roll 
roughness of skin pass rolling after plating, skin pass rolling rolling reduction, etc. However, if skin pass 
rolling with big roughness is used for the purpose of high Ra and high PPI, since the front face of plating 
will serve as only deep irregularity and the irregularity of whenever [ important on sliding disposition 
middle ] will no longer be obtained, In order to obtain the above-mentioned roughness, it is necessary to 
use deep irregularity and the irregularity of whenever [ middle ] combining the roll of deep irregularity, 
and the roll of the irregularity of whenever [ middle ], using the roll made to balance moderately, and to 
obtain the target roughness. 

[0020] In this invention, in order to raise sliding nature further, it is effective to make the X diffraction 
intensity ratio of the Miller-indices (002) side of Zn crystal of a plating layer and a field (101) or more 
into two. It is thought that its sliding nature on the front face of plating improves by raising the stacking 
tendency of a field (002) since a Miller-indices (002) side is a field where a consistency is the highest in 
Zn crystal lattice. Although less than two are not enough as the X diffraction intensity ratio of the 
Miller-indices (002) side of Zn crystal of a plating layer, and a field (101) as for this sliding disposition 
top effectiveness, improvement in sliding nature with this X diffraction intensity ratio clear at two or 
more is accepted. 

[0021] Although a moldability can be raised by being able to use hot rolled sheet steel and cold rolled 
sheet steel, being able to improve lubricity by giving the roughness of this invention to plating also in 
which steel plate as a steel plate of a substrate, and making a plating layer with the still stronger stacking 
tendency of the specific field of Zn crystal form, the effectiveness is remarkable when the plating layer 
of this invention is given to the steel plate of the super-low carbon system which was excellent in 
especially deep drawability. Generally, although the deep drawability of cold rolled sheet steel is so 
good that an r value is large, in a plating steel plate, the effect of an r value is not so remarkable as cold 
rolled sheet steel. This is because the effect of lubricative on the front face of plating given to deep 
drawability is larger than the effect of an r value, and becomes possible [ pulling out the engine 
performance which a steel plate originally has ] by raising the lubricity on the front face of plating. 
[0022] In this invention, the content of the alloying element in steel of the steel plate of a super-low 
carbon system is mass %. C: 0.0001 - 0.004%, Si:0.001-0.10%, Mn:0.01-0.50%, andP: 0.001 - 0.015%, 
and S: 0.015% or less, aluminum:0.005-0.10%, Ti:0.002-0.10%, andN: It is the thing of the steel plate 
which added B:0.0002 - 0.003% further to the steel plates which added Nb:0.002-0.10% further to the 
steel plate which contains 0.0005 - 0.004% and consists of the remainder Fe and an unescapable 
impurity, and the above-mentioned steel plate, and these steel plates. 

[0023] Next, in this invention, the reason which limited the numeric value of C, Si, Mn, P, S, aluminum, 

Ti, N, Nb, and B is shown below. In addition, each % shown below expresses mass %. 

[0024] Although C is an element which raises the reinforcement of steel and it is effective to make 
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0.0001% or more contain, since reinforcement will rise too much and workability will fall if contained 
superfluously, an upper limit content is made into 0.004%. When you need high workability especially, 
considering as 0.003% or less is desirable, and especially when C content is made into 0.002% or less, it 
is desirable. 

[0025] Although Si is also the element which raises the reinforcement of steel and makes 0.001% or 
more contain, since workability and hot-dip-zincing nature will be spoiled if contained superfluously, an 
upper limit is made into 0.10%. When you need high workability especially, it makes Si content into 
0.05% or less. 

[0026] Since it is the element in which workability is reduced while Mn also raises the reinforcement of 
steel, an upper limit content is made into 0.50%. Although workability is so good that there is little Mn, 
since refinement cost becomes great in order to consider as less than 0.01%, a minimum content is made 
into 0.01%. As for Mn content, from the balance of reinforcement, workability, and cost, considering as 
0.05 - 0.30% is more desirable. 

[0027] Since it is the element in which workability is reduced while P also raises the reinforcement of 
steel, an upper limit content is made into 0.015%. Since refinement cost will become great on the other 
hand in order [ being more desirable ] to reduce P content to less than 0.001% if [ workability is so good 
that there is little P, and ] 0.010% or less, a minimum content is made into 0.001%. As for P content, 
from the balance of reinforcement, workability, and cost, considering as 0.003 - 0.010% is more 
desirable. 

[0028] It is so desirable that there is S since it is an element in which the hot-working nature of steel and 
corrosion resistance are reduced, and an upper limit content is made into 0.015%, and is more preferably 
made into 0.010% or less. [ little ] However, what is necessary is not to reduce S too much and just to 
reduce S from a viewpoint of workability and plating adhesion, even from hot-working nature, corrosion 
resistance, etc. to required level, since cost starts in order to reduce the amount of S of super-low carbon 
steel like this invention. 

[0029] Although aluminum needs making 0.005% or more contain as a deoxidation element of steel, 
since big and rough nonmetallic inclusion will be generated and workability will be spoiled if it is made 
to contain superfluously, as for an upper limit content, it is more desirable to consider as 0. 10% and to 
consider as 0.070% or less from a viewpoint of good steel plate quality. 

[0030] Since C and N in steel are fixed as carbide and a nitride, 0.002% or more of addition is required 
for it, and when Ti is made to contain 0.010% or more, it is more desirable. . which makes an upper 
limit content 0.10% on the other hand since alloy addition cost only already goes up in vain to the 
effectiveness being saturated even if it adds exceeding 0. 10% — since it may spoil the workability and 
surface quality of a steel plate, when the superfluous dissolution Ti considers as 0.050% or less, it is 
more desirable. 

[003 1] When an upper limit is made into 0.004% since N reduces workability while it raises the 
reinforcement of steel, and you need high workability especially, considering as 0.003% or less is more 
desirable, and it is desirable especially when 0.002% or less. Although more little N is so desirable that 
there is, since decreasing to less than 0.0005% requires superfluous cost, a minimum content is made 
into 0.0005%. 

[0032] At the invention in this application, since in addition to the above carbide is fixed as an addition 
component and C and N in steel are further fixed as a nitride, Nb can be added under the aforementioned 
Ti addition, but in order to demonstrate enough C by Nb addition, and N fixed effect, 0.002% or more 
needs to be added, and it is more desirable when 0.005% or more. Since cost only already goes up in 
vain while the effectiveness is saturated even if it adds Nb exceeding 0. 10%, an upper limit content is 
made into 0.10%. Since the recrystallizing temperature of a steel plate is raised and the productivity of 
hot-dip-zincing Rhine is reduced, when superfluous Nb addition considers as 0.050% or less, it is more 
desirable. 

[0033] In the invention in this application, in making the moldability of a steel plate, and workability 
high much more further, let the content of Ti be the range with which are satisfied of following the (1) 
type. 
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[Equation 5] 

[ %T i J _r4[ %C] +3. 4[%N] +1. S[ %S] »• (1) 

This is because C and N which are the element which checks workability can be effectively fixed by Ti 
and the workability of a steel plate can be raised, if Ti content is made into the above-mentioned range. 
Or let the content of Ti and Nb be the range with which are satisfied of following the (2) type and (3) 
types. 

[Equation 6] 

([«Ti]+0. 52[ %Nb] ) _;4[ %C] +3. 4[%N] + 
1 . 5[ %S] - (2) 

[%T i ] £0. 0 0 9% — (3) 

Although it is because C and N which are the element which checks workability can be effectively fixed 
by the compound effectiveness of Ti and Nb and the workability of a steel plate can be raised when this 
makes the content of Ti and Nb the above-mentioned range If Nb independent addition is not enough as 
this improvement effectiveness in workability, the compound addition effectiveness of Ti and Nb 
becomes remarkable and the content of Ti and Nb satisfies (2) types in this case when Ti content is 
0.009% or more C and N are effectively fixable by Ti and Nb. 

[0034] Although a steel plate can be made to contain B 0.0002 to 0.003% as an addition component 
further in the invention in this application, this aims at the improvement of secondary elaboration nature. 
Since a moldability already falls in addition to the effectiveness being saturated even if the content of B 
adds exceeding 0.003% rather than has an enough secondary elaboration nature improvement effect at 
less than 0.0002%, in adding B, it makes the range into 0.0002 - 0.003%. When you need high deep 
drawability especially, when the addition of B is made into 0.0015% or less, it is more desirable. 
[0035] 

[Example] Hereafter, an example explains this invention concretely. 

[0036] (Example 1) First, cold rolled sheet steel with a thickness of 0.8mm was prepared, this was 
annealed at the pretreatment furnace of continuous system hot-dip -zincing Rhine, after performing hot 
dipping for 3 seconds by the 460-degree C melting zinc plating bath to which the amount of aluminum 
under bath was changed, it adjusted to the plating coating weight shown in Table 1 by N2 gas wiping, 
and skin pass rolling to which roll roughness and rolling rolling reduction were changed was performed. 
A presentation among a plating layer and surface roughness of the obtained plating steel plate are shown 
in Table 1 . 

* 

[0037] In order that a moldability might investigate the sliding nature of plating, it used the metal mold 
of shoulder R2R, applied commercial slushing oil, and carried out the draw bead trial. It drew out by 
1200kg of pressure, and the object which was able to be drawn out was drawn out by O and 1000kg of 
pressure, and the object which fractured the object which was able to be drawn out in the middle of ** 
was made into x. Adhesion stuck the cellophane tape on the hot-dipping steel plate after the E. I. du Pont 
de Nemours impact test, tore it off after that, and made x the case where O and plating exfoliated the 
case where plating does not exfoliate. The E. I. du Pont de Nemours trial was shot with the radius of 
circle of 1/2 inch (1 .27cm) at the tip, used the mold, and was performed by dropping 1kg weight from 
height of lm. 

[0038] A result is shown in Table 1. Since this invention was out of range, as for numbers 1 and 8, 
plating adhesion became [ aluminum% under plating ] a rejection. Since Ra of this invention on the 
front face of a steel plate was out of range, as for the number 13, the moldability became a rejection. 
Since this invention of PPI on the front face of a steel plate was out of range, as for the number 18, the 
moldability became a rejection. Since Pc of this invention on the front face of a steel plate was out of 
range, as for the number 23, the moldability became a rejection. Each brought a result with good 
moldability and plating adhesion except these. 
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[0039] (Example 2) First, cold rolled sheet steel with a thickness of 0.8mm was prepared, this was 
annealed at the pretreatment furnace of continuous system hot-dip-zincing Rhine, after performing hot 
dipping for 3 seconds by the 460-degree C melting zinc plating bath to which the amount of aluminum 
under bath and the amount of Mg were changed, it adjusted to the plating coating weight shown in Table 
2 by N2 gas wiping, and skin pass rolling to which roll roughness and rolling rolling reduction were 
changed was performed. A presentation among a plating layer and surface roughness of the obtained 
plating steel plate are shown in Table 2. 

[0040] In order that a moldability might investigate the sliding nature of plating, it used the metal mold 
of shoulder R2R, applied commercial slushing oil, and carried out the draw bead trial. It drew out by 
1200kg of pressure, and the object which was able to be drawn out was drawn out by O and 1000kg of 
pressure, and the object which fractured the object which was able to be drawn out in the middle of ** 
was made into x. Adhesion stuck the cellophane tape on the hot-dipping steel plate after the E. I. du Pont 
de Nemours impact test, tore it off after that, and made x the case where O and plating exfoliated the 
case where plating does not exfoliate. The E. I. du Pont de Nemours trial was shot with the radius of 
circle of 1/2 inch (1.27cm) at the tip, used the mold, and was performed by dropping 1kg weight from 
height of lm. 

[0041] A result is shown in Table 2. Since this invention was out of range, as for numbers 1 and 8, 
plating adhesion became [ aluminum% under plating ] a rejection. Since Ra of this invention on the 
front face of a steel plate was out of range, as for the number 21, the moldability became a rejection. 
Since this invention of PPI on the front face of a steel plate was out of range, as for the number 26, the 
moldability became a rejection. Since Pc of this invention on the front face of a steel plate was out of 
range, as for the number 3 1, the moldability became a rejection. Each brought a result with good 
moldability and plating adhesion except these. 

[0042] (Example 3) First, cold rolled sheet steel with a thickness of 0.8mm was prepared, this was 
annealed at the pretreatment furnace of continuous system hot-dip-zincing Rhine, after performing hot 
dipping for 3 seconds by the 460-600-degree C melting zinc plating bath to which the amount of 
aluminum under bath, the amount of Mg, and the amount of Si were changed, it adjusted to the plating 
coating weight shown in Table 3 by N2 gas wiping, and skin pass rolling to which roll roughness and 
rolling rolling reduction were changed was performed. A presentation among a plating layer and surface 
roughness of the obtained plating steel plate are shown in Table 3. 

[0043] In order that a moldability might investigate the sliding nature of plating, it used the metal mold 
of shoulder R2R, applied commercial slushing oil, and carried out the draw bead trial. It drew out by 
1200kg of pressure, and the object which was able to be drawn out was drawn out by O and 1000kg of 
pressure, and the object which fractured the object which was able to be drawn out in the middle of ** 
was made into x. Adhesion stuck the cellophane tape on the hot-dipping steel plate after the E. I. du Pont 
de Nemours impact test, tore it off after that, and made x the case where O and plating exfoliated the 
case where plating does not exfoliate. The E. I. du Pont de Nemours trial was shot with the radius of 
circle of 1/2 inch (1 .27cm) at the tip, used the mold, and was performed by dropping 1kg weight from 
height of lm. 

[0044] A result is shown in Table 3. Since this invention was out of range, as for the number 1 1, plating 
adhesion became [ Si% under plating ] a rejection. Since Ra of this invention on the front face of a steel 
plate was out of range, as for the number 12, the moldability became a rejection. Since this invention of 
PPI on the front face of a steel plate was out of range, as for the number 17, the moldability became a 
rejection. Since Pc of this invention on the front face of a steel plate was out of range, as for the number 
22, the moldability became a rejection. Each brought a result with good moldability and plating 
adhesion except these. 

[0045] (Example 4) First, cold rolled sheet steel with a thickness of 0.8mm was prepared, this was 
annealed at the pretreatment furnace of continuous system hot-dip-zincing Rhine, after performing hot 
dipping for 3 seconds by the 460-600-degree C melting zinc plating bath to which the amount of 
aluminum under bath, the amount of Mg, and the amount of Si were changed, it adjusted to the plating 
coating weight shown in Table 4 by N2 gas wiping, and skin pass rolling to which roll roughness and 
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rolling rolling reduction were changed was performed. A presentation among a plating layer and surface 
roughness of the obtained plating steel plate are shown in Table 4. 

[0046] In order that a moldability might investigate the sliding nature of plating, it used the metal mold 
of shoulder R1R, and the metal mold of shoulder R2R, applied commercial slushing oil, and carried out 
the draw bead trial. The metal mold of shoulder R1R was used, the object which was able to be drawn 
out by 1000kg of pressure was made into O, and the object which fractured the object which was able to 
be drawn out by 1200kg of pressure using the metal mold of shoulder R2R in the middle of O was made 
into x. The crystal stacking tendency measured the sample cut to 25x25mm by the theta-2theta method, 
and the ratios 1002/1101 of the integrated intensity 1002 of the field observed by d= 2.4730A (002) and 
the integrated intensity 1101 of the field observed by d= 2.0910A (101) were used for it. 
[0047] A result is shown in Table 4. . from which, as for numbers 4, 8, 12, 16, and 20, the moldability 
became a rejection since this invention of PPI on the front face of a steel plate was out of range — the 
moldability all brought a good result except these. 

[0048] (Example 5) First the cold rolled sheet steel of the component shown in Table 5 It prepares. This 
It anneals at the pretreatment furnace of continuous system hot-dip-zincing Rhine, and after performing 
hot dipping for 3 seconds by the 460-600-degree C melting zinc plating bath to which the amount of 
aluminum under bath, the amount of Mg, and the amount of Si were changed, it adjusts to the plating 
coating weight shown in Tables 6-8 by N2 gas wiping. Roll roughness and rolling rolling reduction 
Changed skin pass rolling was performed. A presentation among a plating layer and surface roughness 
of the obtained plating steel plate are shown in Tables 6-8. 

[0049] The crystal stacking tendency measured the sample cut to 25x25mm by the theta-2theta method, 
and the ratios 1002/1101 of the integrated intensity 1002 of the field observed by d= 2.4730A (002) and 
the integrated intensity 1101 of the field observed by d= 2.0910A (101) were used for it. 
[0050] The moldability used the metal mold of 50mm of diameters of punch, and evaluated it by the 
cupping test after applying commercial slushing oil. The diameter of a blank and the blank holder load 
were changed, it evaluated, and ** and the thing from which it did not extract and escape were evaluated 
for what extracted and escaped from what extracted and escaped from that from which it extracted and 
escaped with 1 10mm of diameters of a blank with O and 105mm of diameters of a blank with O and 
100mm of diameters of a blank as x. 

[0051] A result is shown in Tables 6-8. Since this invention of PPI on the front face of a steel plate was 
out of range, as for numbers 81-96, the moldability became a rejection. The moldability all brought a 
good result except these. 
[0052] 
[Table 1] 
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[Effect of the Invention] As mentioned above, as stated, according to this invention, an oxide can be 
made to be able to generate, or the hot-dip zinc-coated carbon steel sheet excellent in the moldability can 
be manufactured, without needing the facility in which a coat is made to form, and very big 
effectiveness is done so on industry. 



[Translation done.] 
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[0009] #?PJfr:&^TZn-Alto~> g=J&&i/Zn-Al 
-Mgto-^JlOA 1 fflffc£0 . 0 5-1 0**%£R5£ 

Lfc3*l4, 0. 0 5@&%&fficoA I MX'Mftnim 

too # #ttt*9Mfrf SfctoT* 0 , 1 0*S%*jBx. 
StFe-A 1 o^l^liE^'Ki^ 9too§§Ntf3: 

[0 0 1 0] Zn-Al— Mgtoo#Jf<9Mg|&j££0. 0 1 
~5**%fcl©£Uyi*f4. 0. 0 1«r*%*»Ttt 

2> too H nxi^ltlE UKS** 

[ 0 0 1 1 ] ifc , *»J!fc*JVvC*A l aM gfflfgw 

$M£»to o # j§-c fi , ffija-e s i -a- « ; t 

e - A 1 •frM0JfiftftflWH-£fc)b. A 1 O^BfiS: 

InS-fr i> t M g«: J: I. too £ ®*Pcr) 

[0 0 12] #fgBJJfc:feV^Zn-Al-Mg-Sitoo#B<7) 

a i fflj££4-2 omi%tzmfeLtzmm, 4«a% 

*ffi<7)K 1 *t'f4, too£?MHcS i *»)»5*4«(S; 

tfjloftSrv^KM gW^JirtcJ: l>too £&4> co Ho 
**^£«*l**^#Jlfc;h.*vvttoT* 0 , 2 Off 
htoo S^IK^Ji^LSittfratfcfc 

[00 13] Mg»2-1 0M%teR5£Lfc«t& 
14. 2«ft%*p?14too#&+{CSi£$&£tf&S& 
**«Afe*i*^A'C* 1 ). 1 0«;t%£j@;il>ttoo 

[0014] SiMSO. 0 l~2*t*%tC|R5£Ufc 
MMi, 0. 0 1®ft%*pT14Fe-Al^«^ 

mi 6 to o # ®0M&tf±M UK&tf Bit fc fcto 
[0 0 15] ZMz, ft^MWi, jflflffilffl 

Sft&Mft^OTcSiiLT, Fe, Ni, Sb, Pb, 

Sn, C u Sr^-C^-C t , *^0>»*fc#fciHKi 
fcu. tooSffMKco^vct,. UtefflttttSttfcv^ 

»Att<Oftfc&»&frWl 0 g/m2 ISLb. JDltt<7) 
m&fr (,-tt b KM 1 5 0 g /m* filT-C* S i t s6*H 
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*£*t«fflT'#l>#, 1$fcfiaW4Ti, Nb, B%b' 

zmnLtc®mm%commitoi.mmtix}i mt 

[0016] *#!Bfct$VvC , too $MKa8ft&&£ 

[0017] A-5§«affl^ffl«{4, 
Ra (JIS B 0 60 l&fg) TO. 5 — 1 . 5u 
m, SI/PPI (Hyf (2. 54cm) 
10 ft.3.1. 2 7*imJ3Lh«**$»t:-^tf5ft, SAE. 
J 9 1 l&f&) T'l 5 0 — 3 0 0 , loPc (lcmS 

#PcSPPI/2. 54 + 1 0T'£>l> I- 

/HMIifcai:, jE<DW$]/K>v£Mttzb$il$V 
>hbL, l<n#*>yhZWm%ZLnt l zmf&&XM 
OiMU ti«fC^L^{.OTj>S, PPK4* 
&l"<Jlffl<?M2H£ 1 . 2 7jKikU MiftSSrl 
20 -fyf-(2. 5 4cm) tfCjlSUfc. Pc 142*1"* 
^mcom 2 H 0 . 5^mtL, fFfffi^S^lcmtL 

[0 0 1 8] *?tmz}5^X, RaSO. 5 — 1. 5 u 
m, PPI^1 50-300, PcSPPI/2. 54 
+ 10fcR£U!3&tt. RaT'0. 5^m*}i. PP 
115 0*)!, P c 7 0*8rCfi. BiUgB^^idM^S 

atl. 5/im, PP I 3 0 0*jei6fflK*ft4'ti 

30 -C**. »4t<(4Ra-C0. 7 J umBLh, PP I T2 
00ELh-C&&. Pc^PPI/2. 54 + 10 
fcBB5eUfea*{4. Pc<PPI/2. 54 + 1 0T<4 
fBttl^ WJa&H-^Tfi* >- vfctf>*C2& & • PcSPP I 
/2 . 5 4 + 10 "Clg®t4^±-f-Sa*{4BH' ; >^T(4 

o, m\m&b*ftg.vm&*hz>ng.rt : yvxzitx 

40 #i4y>^$ttf^d4i5i:^i:IH]^^IA ^ ^^V^A, HKfcft 

yx$-fr|>^i;(4ffi* > )-Cag-C*$)l.. »4L<«4PcS 
PP 1/2, 54 + 2 

[0019] ±EA-3 #^c0^ffiffl^<4, Ao SftX 

£->XfflW-t&z:btfX'%Z>. mi. SRa, «PP I 
Ao|=£7)aW{4^^E]Citf0^i: ; 5rO, JM&ttrtLtlc 

so fisfcAtett, aivMaflfctwtKAiHiflSraK^^y 



(5 

7 

[ 0 0 2 0 ] § Mzmm&zft-tz-t 

ItzMzte, ^%m<r>Zn^cr>iy-mW. (0 0 
2) Hi: (10 1) ®^)X||[niJff«SJt^2m±i:-fl» 
i t S5 -f g$C ( 0 0 2 ) fflti Z n 

m-cr>%frX'm®m<7)m^MX'$>zt:ih. (002) 

( 0 0 2 ) ®fc (101) ffiwi&[i]^34J£Jt#25faff 

[0021] T®<mwtt ixn, tmim, timmu 
mz&%x% , mti<r)mmz&\ \x *> ft % w&tW) 

Z k i 0 »«• tt£ fiXt & - k #T 
**S**ikteJiO « S: I6l± § ■£ * i k tfX* £ 3> 

ft^JB£tt4^*fc*W$*f*trU\ HKfcfcEiB 
9 ttf± r v ^5 S # , ft o § 

rWXmi D** v*fcft-C* 0 , ft-? 

[0022] *»>!Bfc*j^Tffifl£l«iR<o««i£i:<i. M 

^jD7C»C0^*ft^'W*%-C', C : 0.000 1- 
0. 004%, Si :0. 001 — 0. 1 0%, Mn : 30 
0. 01—0. 50%, P: 0. 001—0. 015 
%, S : 0.01 5%JilT, A 1 : 0 . 00 5-0 . 
10%, Ti : 0. 0 0 2—0. 10%, N : 0.0 
005-0. 004%, ££#L, aaFefcitiq^r 
aPf«**»6**<IHS. Atf-kSKHRfc, Nb : 0. 0 

02-0. i oxiZhiz&toaiizffli, AVztibn 

MUCBiO. 0002-0. 0 0 3%£$£>lc:i$ajll 

[00 2 3] C, Si, Mn, 

P, S, Al, Ti, N, Nb, B*>!fcffi£Rl5eLfca 40 

[0 0 24] Ctt«f5»K**«>S7a)fT , ft'TCO. 0 

o o i %m±*ttz-£hz kmrnx-foztf, 

&£W*14 0. 0 0 4 % t -f & „ ft Cttv i JDX14 £ 

k-fi^izit, cttmto. oo3%jiiTt-rs; 

kfiW£L<, 0. 0 0 2%aTk-t&kft£#&L 
[0025] Si *>f3ft^j££|Sj±$tfl>7cigT'£>-?T 50 



#132003- 1 3 1 92 

8 

0. 0 0 lXJ2Lhfc-MT3**J&«, jfifl^^rr&tJP 
Ittfc J: IflWHItttf) -5 § ? <OT', _LRWi 0 . 
1 0 %£:-$-&. *tcj(^liiItt*iJfKi:-f*«^tctt. 
Si^-WfifiO. 0 5%UlTt"tS. 

[ 0 0 2 6 ] M n i«|«5MEi*ft*-*rJllXttSrffi 
TS-£47C*"CJ&£a>T\ ±K*WSJ±0. 5 0%ft 

1. Mn^^c^fJfc'JPIffii^T'J)^* 5 , 0. 0 1 

%*SI t -f S /eft (ciiffi^ 3*1- ktah *>TTR 
**MJio. oi%t-TI»o JnittfcaxhWA* 

?^*>feli, Mn#*ft(40. 0 5-0. 3 0%£-f 

[0027] P t^O^S2r©ftl>-SrTlinXttSrffiT 
Z-tt&TtmXh&cOT, ±RB^-**(40. 0 1 5%fc"t 

h. ptf&Kwzk'Mxmtmx'&io, o. 010% 

JaTfc** i: J: Off* U>. P*«tO.'0 0 
1 %*il^ffi«-T 4 fcft izi±mm a * h k%h<0 
X, TRteMliO. 0 0 l%£-fl>. flPXtti 
axhO^i'^&ttPfcOTWiO. 0 0 3—0. 0 
10%fTI>>ri:* { J: , 9»^t^. 
[0028] StefWm&nXtt, »:fett£<£T$-££ 
jtmxfoZ>frh'J>-%WZk'm K , ±EB£*MJi0 . 
0 15%i:U J:O0tL<{iO. 0 1 0%tlTi:^ 

s. fit, *wm£o%mimmM<7)s&zim?z> 

[ 0 0 2 9 ] A 1 ttffl?)jKi5c$2: LT 0 . 0 0 5%W 

tffi^^JB^4%&^LT jpxtt^M^ a 

^140. 0 7 0%JilTt-ri>^i:* J J:'5»Stv\ 
[ 0 0 3 0 ] T i (4#|cfOCt5j;l>'N&^-fb», SHB* 
i:LT@5£1-ftfctf>fc, 0. 0 0 2 XJSULO)Kta&f£S 
TfcO. 0. 0 l 0%tJLL-ir£-$-£l>i: J;OfftU\ 

o. i oxzmtxmuixitUi^znmmz 

±.Wthmxhicr>x, ±ib*w»4o. io%t-r 

!>. JftM*Ea»T i li««<olDltt*iJ:t^iifift«*a 
*'3*&* I *ft<0'C, 0. 0 5 0%OTh-TI»i:J:0*F 

[003 1 ] N \m<n%M *±M%ith -^TllPXtt S: 
fiTS-tt-S. <F>X±.W>± 0 . 0 0 4 %k I , ^fcffiV^Bl 
tt*«fif5?i:^&*^fcliO. 0 0 3%&.T k-TZZktf 
£<9lff£L<, 0. 0 0 2%JaTk-tSfc«rfcJf*L 
V\ NttiO^VMIifffftLl^. 0. 0 00 5%* 

WSttO. 00 0 5%fc-t^. 

[0032] *K«>fl"CJ4iJEfclOiT , § fcfcftllU* 
□■3 t^DCD^D&^Dii 



fef&tMZ , UiaOT i mm 1 b T'N b Sr&sflU-f £ 
,Ii:#T'£l>#, Nb^nCi.g.C, NH5g$H£fcfr 
l£« £-£l>£a6{C{iO . 0 0 2%£Lt<omM i &MX% 
»). 0. 00 5%S?J±ki'$>t£ v )i&£ U*. Nb£ 
0. 1 0%«rjHitjfill!l/Ci). Ui^-e^lUig&ft 

W, _L|R£«ttO. 10%kT&. jftWSrNbjJ&an* 

[ %T i J £4[ %C] +3. 4[ 

zmt . t i tftmiiBnmb t , mx&m 

#r67C*"C»*CtJj:^NS:TiT*»tfflgU, M 

(t %T i ] +0. 52[ %Nb] 
1. 5[ %S] - (2) 
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1 0 

04*tt*«TS-fr*0-C, 0. 0 5 0%WTi:-r&fc 
[0033] *WHHfc*$VvCtt. $ Mzffltg.<n®M 

TIS ( 1 ) *Sr»J£^4«Hi:'f 4. 
[»5] 

%IM] +1 . 5[ %S] -(1) 

mt, TifcJ:tWb<0-£:&M£T£(2)3&feJ:tf 
10 (3)36t*fii-*«S!lfci-4. 

) £4[ %C] +3. 4[ <HN] + 



[%T i ] >0. 0 0 9% 



(3) 



b, toJ&iWg-fhTiMX'bhC&XtfimTi fcN 

fctfr* ZfrbX-hhW, n b#J4coasjircii*^l)JD 

IttfflJ3&*Hffi#"?U;$r<, Ti#fr***0. 0 09 

%&±vht^t l zT i k n boa^asa^****^ 

(2) *S:J(IJEt4k. CfcJ:tA'N£T i kNbkTlr 

[0034] aWWSWKiJ^TttS £ t , MKKftJluS 
#kLT, BSrO. 0002~0. 003%^$-*!. 
Z b h V , Z tilt 2 <fcOO:tt<7)K#£ mbLX 
BtfD*«**0. 00 02%*SfC(42^JllH4 
im®%tflt-ftX'te%< , 0. 0 0 3%Sr^T^JHt 

00 0 2-0. 0 03%b-t&. 4$t75V^aSRi5tt&* 
»kt*«^fctt. BO^DfttiO. 00 15%lTFk 

[0 0 3 5] 

[0036] {%mm 1 ) i-f , J¥§0.8mm<Dft3if3« 

L, ^KSM o § y A y«»l 
H 1 fcsp-f . 

[0037] mmtfoi # os»tt£iK* ^* , w 

R2R<9£S£«fflL, -rfJlR^K^&^LTHn- 
t-HWRSrltasLfc. jfL#W 1 2 0 0 k gT^* 



fc. fi^yMili»l/2 4 yf- ( 1 . 2 7cm) 

oA^&^o^*>SSrffifflL. 1 kgcoaOSrlmco© 

[0 038] UK^flKZ^f. ##1, 8(iAo£# 
tf) A 1 K^X$«>liHtt?% h t&#> -> % WHts&cp 

^»k*r>fc. ##1 3{±fH^*®^Ra^*^B^|g 

30 mm<r> p p i ifo&mfiss&rth & tnf>mm.ti^ 

■&mb%->tz. ##2 3tt«R^iBOP c*«*ftiH«fif 

[0039] (9dtM2) s-f, wso.a«<o»ffi«WE 

o vcommm^ -> $ ^st- 3 #^n#> ->%*ftr>tz®, 

m&rf^fc. %t>tLiz#>~>mwi<oit>nzm*m8.bm 
tsag$r*2^-r. 

[0040] JSJ^tttf>-5&<0»IWt*W*ftfc*>, W 

r 2 Rco^a&^ffl l , -fim<om§nmimi ix fd- 
b*- mmzmfoifc. witm* 1 2 0 0 k g?m 

ft*. 9I***WH)*0. ffUW^Il 00 0kgT?| 

t*. mmt, T^yffimm&mmh^mmz 

50 HL^-jfc^O, A-pgt^fHJJffiL^^xi: L 
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1 1 

fc. fx^ymsM%^Z ( 1 . 2 7cm) 

[004 l] fgS£S2tijrr. #91 , 8{itoo§4> 
^ftfcfc^fc. #92 lliflH&IiaRajfifi*80|aK 

W\-T&&t:#>f8.M&itt-§i®k fc . #92 6li$! 

#93 1{«M?)P c ##3£BHoiS 
WC*4?tAiit»flb&^F^»k4ofc. £*i££Wi 10 
Wit,, ffjm. ft^&aaMtftfcfilWriltftt^-j 

[0042] ST, J?£0.8mmfl&gi3« 

&M t , £ ft* &te$gRt3ilBft -5 $ ? A ycommm 

•££4 6 0—6 0 0°C£Oj§lSW D %-5#?&T'3^|fi!46 
o # fcfr^Jfclfc, N 2 ^7-( ty^T'^3 K*t»-> 

[0043] jiBBttfifto # wJfflHittS- IKifcft . W 

h'-K^^HJtU^ LftfttJ 1 2 0 0 k gt"?[l 

&*, 3l$flcWI:*jfcO, #PWttt*l 0 0 0kg?3l 

fc. rasK>mWlit«H: 1/2-f ( 1. 2 7cm) 
»A»iJ*0»t»fitftfflL, 1 kg^aOSrlmWlS 30 

[0044] *§Jil£5l3 #9 1 1 ti*>o # +0) 

s i %#*min&Wrt'hhtitbtb-> s^ttbi^ 

ffl 2{i»^ffi^Ra*^Bjo®H 

IS & . #9 2 2 tig0«*ffiw P c ftt&HHo&H 
m, fi£0tt, ®«tt#fcllS?&i§ Jl & -> 

fc. 40 
[004 5] (mtffl\4) £■?. mZO.SwanftWm 

•££4 6 0-6 0 0'C^iJSiSft-5§f^T'3PMBfi46 
o £ NitfJ^W fy^'T'^4 fc^-t 
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[0046] # wJBI&tefcil***:*), m 

fc^ffiLT Kn-h'- FfflV&mMLtz. WR1 RV& 

mzmm l , «■ uwa 1 o o o k g rmwrMto* 

©lb, WR2R<%fefi£fi6fflLffUWWj 1 200k 
gT9l*tk*«*tO. l*tWL»xtU;. 

ftASfttttt. 2 5X25 m m tzWBt bt?f>7)V* 6 

-20&KJ:9S85eU d = 2. 47 3 0AfcWKSiv 

l> (002) WtSQlS&XSL 1 002 1 d = 2 . 0910A 

t«g£iil> (ioi)Bf^BWMIKiioiOitioo2/ 

IioifcffifflU:. 

[0 04 7] «**«4t^t. #94, 8, 12, 1 
6,20 fi$«H®<9 P P I £ 

[0048] ($Jtft 5 ) * "f . *5 t3jr*-J*#<Ofti£ 

«R*1WIL. -*i£^^M^Sto^:My«tir 

MSHFteTfliaU JB+WAl*, Mgi, Si*S:S5 
ftS-fr/£460~60 0°CO?tillffii8i6o#j§T'3#?§. 

[0049] ^El^ttii, 25X25 mm t^JRLfc 
+?-y7Vl'Sr(9-26'a(c«J:0M^L, d = 2. 4730 
AlzmmZtiZ (00 2) Bff^ffi^®Ioo2fcd = 
2. 0 9 10 MzWmZilZ, (10 1) BOS^S I 
i oi colt 1 002/ 1 1 01 Lfc. 

[0050] ^tti4^°y^55 OmmWMStffl 

fc. r^y^SktfclfSilW^SSftS-frTlMlL, 

10mm"CtS!OftJtfcfc<0*©, 7'7>-^ 
gl0 5mmT«0tk»tfct«*O. ^V^glOO 
mmt1S0t(«{.«^A, iKO^ft^oitfcWSrX 
i: LTBHiLfe. 

[005 1 ] S*2r^6— 8t^f. #98 1~9 6{i 
[00 5 2] 
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